Neutrophil adherence to endothelium is enhanced via adenosine A1 receptors and inhibited via adenosine A2 receptors.
We have recently demonstrated that human neutrophils (PMN) possess two different classes of adenosine receptors (A1 and A2) that, when occupied, promote chemotaxis and inhibit the generation of reactive oxygen species (e.g., O2- and H2O2), respectively. We have previously demonstrated that adenosine protects endothelial cells (EC) from injury by stimulated neutrophils (PMN) both by diminishing generation of H2O2 and inhibiting adherence of PMN to EC. We therefore determined whether occupancy of A1 or A2 adenosine receptors regulated adherence of PMN to EC. At concentrations similar to those required to inhibit release of O2- by ligation of A2 receptors, both adenosine (IC50 = 56 nM) and 5'N-ethylcarboxamidoadenosine (NECA, IC50 = 8 nM), the most potent A2 agonist, inhibited adherence to EC by stimulated PMN (FMLP, 0.1 microM). In direct contrast, the specific A1 agonists N6-phenylisopropyladenosine and N6-cyclopentyladenosine (CPA) promoted PMN adherence to EC at concentrations of 1-100 nM. To further investigate the mechanisms by which adenosine receptor agonists affected the adherence of stimulated PMN we examined the effect of NECA (A2) and CPA (A1) on the adherence of PMN to fibrinogen (a ligand for the beta 2 integrin CD11b/CD18) and to gelatin. In a dose-dependent manner (IC50 = 2 nM), NECA inhibited the adherence of FMLP-treated PMN to fibrinogen- but not gelatin-coated plates. In contrast, CPA (A1) promoted adherence of stimulated PMN to gelatin-(EC50 = 13 pM) but not fibrinogen-coated plates. Theophylline (10 microM), an adenosine receptor antagonist, reversed the inhibition by NECA (0.3 microM) of stimulated neutrophil adherence to fibrinogen. These observations not only confirm the presence of A1 and A2 receptors on PMN but also suggest two opposing roles for adenosine in inflammation. Occupancy of A1 receptors promotes neutrophil adherence to endothelium and chemotaxis (a proinflammatory role) whereas occupancy of A2 receptors inhibits adherence and generation of toxic oxygen metabolites (an antiinflammatory role).